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forces on the faces (zy\ parallel to OZ, are equal to the forces on the faces (yx), parallel to OX. Similarly, we see that the forces on the faces (}'x), parallel to OY, are equal to those on the faces (xz), parallel to OZ; and that the forces on (xz)> parallel to OX, are equal to those on (zy), parallel to 0 Y.
633. Thus, any three rectangular planes of reference being chosen, we may take six elements thus, to specify a stress: J\ Q, A" the normal components of the forces on these planes; and S, 2} U the tangential components, respectively perpendicular to OX, of the forces on the two planes meeting in OX, perpendicular to OY, of the forces on the planes meeting in OY, and perpendicular to OZ, of the forces on the planes, meeting in OZ; each of the six forces' being reckoned, per unit of area. A normal component will be reckoned as positive when it is a traction tending to separate the portions of matter on the two sides of its plane. P, Q, JK are sometimes called simple longitudinal stresses, and S,. T, U simple shearing stresses.
From these data, to find in the manner explained in § 631, the force on any plane, specified by /, m, n, the direction-cosines of its normal j let such a plane cut OX, OY, OZ in the three points X, Y, Z. Then,, if the area XYZbe denoted for a moment by A, the areas YOZ, ZOX, XO Y, being its projections on the three rectangular planes, will be respectively equal to AI-, Am, An. Hence, for the equilibrium of the tetrahedron of matter bounded by those four triangles, we have, if/'] G, II denote the components of the force experienced by the first of them, XYZ, per unit of its area,
F.A ~P.IA + U. mA + T.nA,
and tlie two symmetrical equations for the components parallel to .0yand OZ. Hence, dividing by A, we conclude
F<*Pl + UrtH-Tn)
G**U?+Qm + Sn\.                             (i)
Hm Tl + Sm + JKn]
These expressions stand in the well-known relation to the ellipsoid
Pa? + Qy* + JRg9 + 2 (Syg + Tsx + Uxy) - i,                (2)
according to which, if we take
x e» lr, y «tnr,~S «a nrt
and if X, p, v denote the direction-cosines and p the length of the perpendicular from the centre to the tangent plane at (x, y> M) of the ellipsoidal surface, we have
f*t    G-£ ,   -BT-^.
pr           pr*         pr
We conclude that
634. For any fully specified slate of stress in a solid, a quadratic surface may always be determined, whydx shall represent the stress graphically in the following manner:—
To find the direction and the amount per unit area, of the forceows the pair of equilibrating couples having OY for axis; from the consideration of which we infer that the
